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(57) ABSTRACT 

A portable terminal has a first display and a second display, 
and is transformable between a first form and a second form. 
The first form is formed by arranging the first display and the 
second display to form a combined display, and the second 
form is formed by overlaying the second display upon the first 
display. In the first form displaying is performed on the com 
bined display and in the second form displaying is performed 
on only the second display. The portable terminal detects a tilt 
of the portable terminal at a primary surface of the second 
display. When the portable terminal is in the first form, the tilt 
that is detected is corrected and displaying is performed based 
on the corrected tilt. When the portable terminal is in the 
second form, displaying is performed based on the detected 
tilt. 

7 Claims, 10 Drawing Sheets 
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PORTABLE TERMINAL AND DISPLAY 
METHOD 

TECHNICAL FIELD 

The present invention relates to portable terminals, and in 
particular to a portable terminal that is provided with two 
displays and that is transformable between a form where 
displaying is performed using one of the two displays and a 
form where displaying is performed by using the two displays 
as one display. 

BACKGROUND ART 

It is conventionally known that, by putting two displays in 
alignment and using the two displays as one display, it is 
possible to increase a size of a display of a portable terminal 
(Patent Literature 1). 
As a method of displaying an image, etc., there exists 

conventional technology that changes an orientation of an 
image to be displayed according to an orientation of a display, 
i.e. whether a long side of the display is vertical or horizontal. 
According to this technology, by detecting whether the long 
side or a short side of the display is vertical or horizontal, the 
orientation of the display can be known, and according to the 
orientation of the display, it is possible to switch between a 
portrait display mode where a long side of an image to be 
displayed is orientated vertically and a landscape display 
mode where a long side of an image to be displayed is orien 
tated horizontally. 

CITATION LIST 

Patent Literature 

Patent Literature 1 
Japanese Patent Application Publication No. 2002-258806 

SUMMARY OF INVENTION 

Technical Problem 

In recent years, miniaturization of portable terminals has 
advanced, and consequently there is also a growing need to 
miniaturize portable terminals including two displays that 
can be put in alignment and used as a single display (hereafter, 
a "combined display'). As one idea for miniaturization, Such 
a portable terminal may be composed of a first casing that has 
a first display and a second casing that has a second display, 
and be configured Such that the portable terminal is trans 
formable between two forms: a first form where displaying is 
performed by putting the first display and the second display 
in alignment; and a second form where displaying is per 
formed using only the second display. With a portable termi 
nal configured in Such a way, the relationship between the 
vertical/horizontal directions of the second display may be 
the inverse of the relationship between the vertical/horizontal 
directions of the combined display, depending on the arrange 
ment of the first display and the second display. For example, 
when forming the combined display by positioning a long 
side of the first display next to a long side of the second 
display, one long side of the first display and one long side of 
the second display become short sides of the combined dis 
play, and a combination of one short side of the first display 
and one short side of the second display become a longside of 
the combined display. 
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2 
When performing displaying using only the second dis 

play, Switching between a portrait display mode and a land 
scape display mode is possible by detecting whether the long 
side of the second display is vertical or horizontal. However, 
when the relationship between the vertical/horizontal direc 
tions of the second display is inverted as with the combined 
display described above, a result of detecting whether the 
long side of the second display is vertical or horizontal is not 
useful by itself. 

Therefore, with regard to a portable terminal that has two 
displays and is capable of using both displays in combination 
as one large display and of using only one display, a portable 
terminal and a display method are desired that can specify an 
orientation of the large display according to a detected orien 
tation of one of the two displays. 

Solution to Problem 

In order to achieve the above object, the present invention 
provides a portable terminal including a casing that includes 
a first display and a casing that includes a second display, 
comprising: a first detecting module configured to detect a 
form of the portable terminal, the form being the first form 
formed by the first display and the second display arranged so 
that a short side of the first display and a short side of the 
second display combine to form a long side of a combined 
display, or the second form formed by overlaying the casing 
that includes the second display upon the casing that includes 
the first display, in the first form displaying being performed 
on the combined display and in the second form displaying 
being performed on only the second display; a second detect 
ing module configured to detect a tilt of one side of the second 
display; a correction module configured to, when the first 
form is detected by the first detecting module, correct a result 
of the detection by the second detecting module; and a display 
processing module configured to, (i) when the first form is 
detected, display an image on the combined display using a 
first display form that is in accordance with a tilt indicated by 
a result of the correction by the correction module, in the first 
display form images being displayed according to an orien 
tation of a long side and a short of the combined display, and 
(ii) when the second form is detected, display an image on the 
second display using a second display form that is in accor 
dance with the tilt indicated by the result of the detection by 
the second detecting module, in the second display form 
images being displayed according to an orientation of a long 
side and a short side of the second display. 

Advantageous Effects of Invention 

With regard to a portable terminal that has two displays and 
is capable of using both displays in combination as one large 
display and of using only one display, the portable terminal 
pertaining to one aspect of the present invention can specify 
an orientation of the large display according to a detected 
orientation of one side of one of the two displays. 

BRIEF DESCRIPTION OF DRAWINGS 

FIG. 1A illustrates a perspective view of a portable tele 
phone 100 when in a second form, FIG. 1B illustrates a 
perspective view of the portable telephone 100 when in a first 
form, and FIG. 1C illustrates a plan view of the portable 
telephone 100 when in the first form. 

FIG. 2 illustrates a side view of a transformation operation 
of the portable telephone 100. 
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FIG.3 is a block diagram illustrating a configuration of the 
portable telephone 100. 

FIGS. 4A and 4B are diagrams for an explanation of a tilt 
detecting module 301. 

FIGS. 5A and 5B illustrate a coordinate system set with 
respect to pixels of a second display 500 when the portable 
telephone 100 is in the second form. 

FIGS. 6A and 6B illustrate a coordinate system set with 
respect to pixels of a combined display when the portable 
telephone 100 is in the first form. 

FIG. 7 is a flowchart illustrating operations of correction 
processing. 

FIG. 8 is a flowchart illustrating operations of display 
Switching processing. 

FIGS. 9A and 9B illustrate an example of not changing an 
aspect ratio of an image, when the portable telephone 100 is 
in the second form in a standard position and when the por 
table telephone 100 is in the second form and rotated 90 
degrees. 

FIGS. 10A and 10B illustrate an example of not changing 
an aspect ratio of an image, when the portable telephone 100 
is in the first form and rotated 90 degrees and when the 
portable telephone 100 is in the first form and in a standard 
position. 

DESCRIPTION OF EMBODIMENT 

1. Embodiment 
1.1 Outline 
The following describes a portable telephone 100 that is 

transformable between a first form and a second form as an 
embodiment of a portable communication terminal that per 
tains to the present invention. 

FIG. 1A illustrates a perspective view of the portable tele 
phone 100 when in the second form. FIG. 1B and FIG. 1C 
illustrate a perspective view and a plan view, respectively, of 
the portable telephone 100 when in the first form. 
As illustrated in FIG. 1A and FIG. 1B, the portable tele 

phone 100 has a first casing 110, a second casing 120, and an 
arm 130 that connects the first casing 110 and the second 
casing 120. 
A base end of the arm 130 is attached to the first casing 110 

so as to be rotatable. A tip end of the arm 130 supports the 
second casing 120 so as to be slidable and rotatable. There 
fore, the first casing 110 and the second casing 120 are not 
limited to rotating relative to each other, and the portable 
telephone 100 is transformable between the second form 
illustrated in FIG. 1A and the first form illustrated in FIG.1B. 
The first form, as illustrated in FIG.1B, is a form where one 

side Surface of the first casing 110 (a side Surface including a 
long side of the first casing 110) and one side surface of the 
second casing 120 (a side Surface including a long side of the 
second casing 120) are in contact with each other Such that a 
primary Surface of the first casing 110 and a primary Surface 
of the second casing 120 form a single level surface. The 
second form, as illustrated in FIG. 1A, is a form wherein the 
first casing 110 and the second casing 120 overlap each other, 
i.e. the primary surface of the first casing 110 and a rear 
Surface of the second casing 120 are in contact with each 
other. 
The first casing 110 has a first display 400 and the second 

casing 120 has a second display 500. As illustrated in FIG. 
1C, when the portable telephone 100 is in the first form, a 
display surface of the first display 400 and a display surface of 
the second display 500 are adjacent to each other on the same 
level plane. As such, when in the first form, a combination of 
the display surface of the first display 400 and the display 
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4 
surface of the second display 500 is usable as a single large 
display Surface. When in the second form, displaying of 
images etc. is performed by using only the display Surface of 
the second display 500. Hereafter, a large display that is 
formed by combining the first display and the second display 
is referred to as a “combined display'. 

Further, if each short side of the first display 400 and the 
second display 500 is considered to have a length of 1 and 
each long side of the first display 400 and the second display 
500 is considered to have a length of X, X is considered to be 
greater than 1 and less than 2. This means that the relationship 
between the vertical and horizontal lengths of the display 
surface of the second display 500 is the inverse of the rela 
tionship between the vertical and horizontal lengths of the 
display Surface of the combined display. This is because, 
according to the length of a long side and a short side men 
tioned above, the length of each side that forms a display 
Surface of the combined display is either the length of a long 
side of one of the first display 400 and the second display 500 
or is a sum of the length of a short side of the first display 400 
and the length of a short side of the second display 500 
(hereafter, a “combined side'). According to the above-de 
scribed relationship between the length of the long and short 
sides of the combined display, ifa short side of one of the first 
display 400 and the second display 500 is considered to have 
a length of 1, the combined side has a length of 2 and is 
therefore longer than alongside of one of the first display 400 
and the second display 500 with length X (X being greater than 
1 and less than 2). 
Using FIG. 2, the following is a step-by-step description of 

transitional forms of the portable telephone 100 when a user 
of the portable telephone 100 changes the form of the portable 
telephone 100. 
As illustrated in FIG. 2, when a user transforms the por 

table telephone 100 from the second form to the first form, 
first, the second casing is rotated clockwise around an axis 
centered at the point where the base end of the arm 130 is 
attached to the first casing 110. This rotation is achieved 
without changing an orientation of the primary Surface of the 
second casing 120 (refer to mid-transformation form 1 in 
FIG. 2). 
The user continues rotating the second casing 120 until the 

primary Surface of the second casing 120 is on a same level 
plane as the primary surface of the first casing 110 (refer to 
mid-transformation form 2 in FIG. 2). 

Finally, when the primary surface of the first casing 110 
and the primary Surface of the second casing 120 are on the 
same level plane, the userslides the second casing 120 in the 
direction of the first casing 110 (refer to mid-transformation 
form 2 in FIG. 2) and the portable telephone 100 is thereby 
transformed to the first form. 
The following describes functional elements of the por 

table telephone 100 with reference to the drawings. Note that 
in the following description, a long side of the portable tele 
phone 100 refers to a vertical side and a short side of the 
portable telephone 100 refers to a horizontal side. 

1.2 Configuration 
The following describes a configuration of a display func 

tion of the portable telephone 100 for displaying images etc. 
As shown in FIG. 3, the display function of the portable 

telephone 100 includes a tilt detecting module 301, a form 
detecting module 302, a correction module 303, a display 
processing module 304, the first display 400, and the second 
display 500. 

FIG. 3 shows only constituent elements of the portable 
telephone 100 pertaining to the display function, but as shown 
in FIG. 1C, the portable telephone 100 also includes a speaker 
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121 and a microphone 122, and other elements pertaining to 
communication functions, key press operations, etc. that are 
typical to a portable telephone. 

(1) Tilt Detecting Module 301 
The tilt detecting module 301 is, for example, an accelera 

tion sensor. The tilt detecting module 301 detects a force of 
gravity exerted on the portable telephone 100 and specifies an 
orientation of vertical and horizontal sides of the portable 
telephone 100 based on gravitational acceleration detected. 
When the speaker 121 is considered a top end 201 and the 

microphone 122 is considered a bottom end 202, an X axis, a 
y axis and a Z axis can be defined as illustrated in FIG. 4A. 
Note that a position of the portable telephone 100 in which the 
speaker 121 is considered the top end 201 and the microphone 
122 is considered the bottom end 202 is herein called a stan 
dard position. 
When the portable telephone 100 is rotated about the X 

axis, the rotation generates a y component, and when the 
portable telephone 100 is rotated about they axis, the rotation 
generates an X component. Furthermore, when the portable 
telephone 100 is rotated about the Z axis, the rotation gener 
ates both an X component and ay component. The tilt detect 
ing module 301 detects a direction of a two-dimensional 
vector indicated by the X component and they component. In 
other words, the tilt detecting module 301 calculates an angle 
0, indicated by the X component and they component. A range 
of the angle thus calculated (detected) is within a range of 0 to 
90 degrees. Further, when the portable telephone 100 is in the 
second form, the orientation of the two-dimensional vector 
that is derived from the X component and they component 
coincides with the orientation of one short side of the second 
casing 120. In other words, the orientation of the two-dimen 
sional vector coincides with the orientation of one short side 
of the second display 500. 

For instance, FIG. 4B illustrates a situation where the por 
table telephone 100 is rotated about the Z axis. In this situa 
tion, the tilt detecting module 301 calculates a value of 0 that 
satisfies tan 0-y component/x component, by using the X 
component and y component generated as a result of the 
rotation. 

For example, when only they component is generated, 0 is 
calculated as 90 degrees and when only the X component is 
generated, 0 is calculated as 0 degrees. 

(2) Form Detecting Module 302 
The form detecting module 302 detects whether the form 

of the portable telephone 100 is the first form or the second 
form. 

Specifically, the form detecting module 302 has a first 
sensor and a second sensor. The first sensor detects a contact 
between a side of the first casing 110 and a side of the second 
casing 120 that come into contact when the primary Surface of 
the first casing 110 and the primary surface of the second 
casing 120 form a single level Surface. The second sensor 
detects a contact between the primary surface of the first 
casing 110 and the rear surface of the second casing 120. 
When the first sensor is detecting contact, the form detect 

ing module 302 specifies that the portable telephone 100 is in 
the first form, and when the second sensor is detecting con 
tact, the form detecting module 302 specifies that the portable 
telephone 100 is in the second form. When both sensors are 
not detecting contact, the form detecting module 302 speci 
fies that the portable telephone 100 is undergoing transfor 
mation between the first and second forms. 

(3) Correction Module 303 
When the portable telephone 100 is in the first form, the 

correction module 303 performs a correction of the result of 
the detection by the tilt detecting module 301. Specifically, 
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6 
the correction module 303 adds 90 degrees to the angle 0 that 
is calculated by the tilt detecting module 301. According to 
this correction, the direction of the two-dimensional vector is 
corrected. 
When the portable telephone 100 is in the second form, the 

two-dimensional vector that is derived from the X component 
and they component coincides with the orientation of a short 
side of the second display. However, when the portable tele 
phone 100 is in the first form and if the correction were not to 
take place, the two-dimensional vector that is derived from 
the X component and they component would coincide with 
the orientation of a short side of the second display, i.e. the 
orientation of a combined side of the combined display. In 
other words, from among the sides of the display Surface of 
the combined display, the two-dimensional vector would 
coincide with a long side. This would mean that between the 
first form and the second form, the orientation of the side with 
which the two-dimensional vector coincides would be 
inverted. However, by using the correction, the orientation of 
the side with which the two-dimensional vector coincides can 
be corrected. Furthermore, an angle that results from the 
correction is within a range of 90 to 180 degrees. In other 
words, when including situations where the correction does 
not take place, the correction module 303 handles an angle 
that is within a range of 0 to 180 degrees. 

(4) Display Processing Module 304 
The display processing module 304 specifies a display 

form of an image to be displayed, according to the form and 
the orientation of the portable telephone 100. The display 
processing module 304 also executes controls such that the 
image is displayed on an appropriate display in the display 
form specified. 
The display processing module 304 has a buffer that tem 

porarily stores an image to be displayed. The display process 
ing module 304 is configured with addresses that indicate 
storage locations in the buffer, and are associated with coor 
dinates that indicate positions of pixels of the first display 400 
and the second display 500. 
As illustrated in FIG.5A, when the portable telephone 100 

is in the second form and in the standard position, the display 
processing module 304 stores an image to be displayed in the 
buffer by setting a coordinate (0,0) as a start point of the image 
and a coordinate (X1.Y 1) as an end position of the image. The 
coordinate (0,0) indicates a position of a first pixel of the 
second display 500. The display processing module 304 
thereafter displays the image on the display Surface of the 
second display 500. This display form is called a “portrait 
display mode in the second form'. In this situation the angle 
0 is derived from an X and a y component from the tilt 
detecting module 301, and the correction is not performed. In 
other words, the two-dimensional vector that is derived from 
the X component and the y component is orientated in the 
same direction as one short side of the second display 500. 
As illustrated in FIG. 5B, when the portable telephone 100 

is in the second form and is rotated counterclockwise 90 
degrees from the standard position, the display processing 
module 304 stores an image to be displayed in the buffer by 
setting a coordinate (X10) as a start point of the image and a 
coordinate (0.Y1) as an end position of the image. The coor 
dinate (X1,0) indicates a position of a first pixel of the second 
display 500. The display processing module 304 thereafter 
displays the image on the display Surface of the second dis 
play 500. This display form is called a “landscape display 
mode in the second form'. In this situation, as in the situation 
described above, the angle 0 is derived from an X and a y 
component from the tilt detecting module 301, and the cor 
rection is not performed. In other words, the two-dimensional 
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vector that is derived from the X component and they com 
ponent is orientated in the same direction as one short side of 
the second display 500. 

Here, assume that the image to be displayed is in a vector 
format and information output from an external factor that 
performed an instruction to display the image indicates that 
the image is to be displayed by the portable terminal 100 in 
the second form in the standard position. In this situation, 
when carrying out a portrait display in the second form, the 
portable telephone 100 carries out display processing using 
vectors indicated by the information received, without mak 
ing any changes thereto. When carrying out a landscape dis 
play, the image processing module 304 rotates by 90 degrees 
the vectors indicated by the information received, and then 
carries out displaying. 
As illustrated in FIG. 6A, when the portable telephone 100 

is in the first form and is rotated counterclockwise 90 degrees 
from the standard position, the display processing module 
304 stores an image to be displayed in the buffer by setting a 
coordinate (X1.0) as a start point of the image and a coordi 
nate (X2.Y2) as an end position of the image. The coordinate 
(X1,0) indicates a position of a first pixel of the second 
display 500 and the coordinate (X2.Y2) indicates a position 
of the first display 400. The display processing module 304 
thereafter displays the image on a combination of display 
surfaces of the first display 400 and the second display 500. 
This display form is called a "portrait display mode in the first 
form'. In this situation, 90 degrees is added to the angle 0. 
which is derived from an X component and a y component 
from the tilt detecting module 301. In other words, a two 
dimensional vector after correction is not orientated in the 
same direction as one short side of the second display, but is 
orientated in the same direction as one short side of the 
combined display. 
As illustrated in FIG. 6B, when the portable telephone 100 

is in the first form and in the standard position, the display 
processing module 304 stores an image to be displayed in the 
buffer by setting a coordinate (X2.0) as a start point of the 
image and a coordinate (X1.Y 1) as an end position of the 
image. The coordinate (X2.0) indicates a position of the first 
display 400 and the coordinate (X1.Y 1) indicates a position 
of the second display 500. The display processing module 
304 thereafter displays the image on a combination of display 
surfaces of the first display 400 and the second display 500. 
This display form is called a “landscape display mode in the 
first form'. In this situation, 90 degrees is added to an angle 0. 
which is derived from an X component and a y component 
from the tilt detecting module 301. In other words, a two 
dimensional vector after the correction is performed is not 
orientated in the same direction as one short side of the second 
display, but is orientated in the same direction as one short 
side of the combined display. 

Here, assume that the image to be displayed is in a vector 
format and information output from an external factor that 
performed an instruction to display the image indicates that 
the image is to be displayed by the portable terminal 100 in 
the second form in the standard position. In this situation, 
when carrying out a portrait display in the first form, the 
portable telephone 100 carries out display processing using 
vectors indicated by the information received, without mak 
ing any changes thereto. When carrying out a landscape dis 
play, the image processing module 304 rotates by 90 degrees 
the vectors indicated by the information received, and then 
carries out displaying. Note that since an area on which the 
image is to be displayed in the first form is larger than an area 
on which the image is to be displayed in the second form, the 
image to be displayed may be enlarged. 
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(5) First Display 400 
When the portable telephone 100 is in the first form, the 

first display 400 displays part of an image whose display form 
has been controlled by the display processing module 304, 
according to the orientation of the portable telephone 100. 
Note that the remainder of the image is displayed on the 
second display 500. 

(6) Second Display 500 
When the portable telephone 100 is in the first form, the 

second display 500 displays part of an image whose display 
form has been controlled by the display processing module 
304, according to the orientation of the portable telephone 
100. Note that the remainder of the image is displayed on the 
first display 400. 

Further, when the portable telephone 100 is in the second 
form, the second display 500 displays an image whose dis 
play form has been controlled by the display processing mod 
ule 304, according to the orientation of the portable telephone 
1OO. 

1.3 Operations 
The following describes operations involved in the display 

ing of images etc. in the portable telephone 100. 
(1) Correction Processing 
Using the flowchart illustrated in FIG. 7, the following 

describes correction processing with regard to the angle 0. 
which is detected by the tilt detecting module 301. 
The tilt detecting module 301 detects (calculates) the angle 

0 with regard to the portable telephone 100 (Step S5). 
The form detecting module 302 detects if the portable 

telephone 100 is in the first form or in the second form (Step 
S10). 
When the form detecting module 302 detects that the por 

table telephone 100 is in the first form (Step S10: “First 
form'), the correction module 303 adds 90 degrees to the 
result detected in Step S5 (angle 0), i.e. performs correction 
with respect to the angle 0 by rotating the direction of the 
two-dimensional vector counterclockwise 90 degrees (Step 
S15). Thereafter, the correction module 303 outputs the cor 
rected angle as a control angle to the display processing 
module 304 (Step S25). 
When the form detecting module 302 detects that the por 

table telephone 100 is in the second form (Step S10: “Second 
form'), the correction module 303 outputs the angle 0 as a 
control angle to the display processing module 304 (Step 
S30). 

(2) Display Switching Processing 
Using the flowchart illustrated in FIG. 8, the following 

describes display Switching processing pertaining to Switch 
ing of displaying of images, etc. 
The display processing module 304 determines whether or 

not the control angle output from the correction module 303 
is within a range of 0 to 30 degrees 

(Step S100). 
When determining that the control angle is within a range 

of 0 to 30 degrees (Step S100: “Yes”), the display processing 
module 304 determines whether a current display mode is the 
landscape display mode or the portrait display mode (Step 
S105). Specifically, the display processing module 304 has a 
flag for distinguishing the current display mode. When a 
value indicated by the flag is “0”, the current display mode is 
the portrait display mode, and when the value indicated by the 
flag is '1', the current display mode is the landscape display 
mode. 
When determining that the value of the flag is not “0” at 

Step S105 (Step S105: “No”), the display processing module 
304 Switches to a display form causing an image to be dis 
played in the portrait display mode and by using only the 
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second display 500 (Step S110). Thereafter, the display pro 
cessing module 304 sets the value of the flag to “0” (Step 
S115) and processing returns to Step S100. 
When determining that the value of the flag is “0” at Step 

S105 (Step S105: “Yes”), the processing of the display pro 
cessing module 304 returns to Step S100. 
When determining that the control angle is not within a 

range of 0 to 30 degrees (Step S100: “No”), the display 
processing module 304 determines whether or not the control 
angle is within a range of 60 to 90 degrees (Step S120). 
When determining that the control angle is within a range 

of 60 to 90 degrees (Step S120: “Yes”), the display processing 
module 304 determines whether or not the value of the flag is 
“0” (Step S125). 
When determining that the value of the flag is “0” at Step 

S125 (Step S125: “Yes”), the display processing module 304 
Switches to a display form causing an image to be displayed in 
the landscape display mode and by using only the second 
display 500 (Step S130). Thereafter, the display processing 
module 304 sets the value of the flag to “1” (Step S135) and 
processing returns to Step S100. 
When determining that the value of the flag is not “0” at 

Step S125 (Step S125: “No”), the processing of the display 
processing module 304 returns to Step S100. 
When determining that the control angle is not within a 

range of 60 to 90 degrees (Step S120: “No”), the display 
processing module 304 determines whether or not the control 
angle is within a range of 90 to 120 degrees (Step S140). 
When determining that the control angle is within a range 

of 90 to 120 degrees (Step S140: “Yes”), the display process 
ing module 304 determines whether or not the value of the 
flag is “0” (Step S145). 
When determining that the value of the flag is “0” at Step 

S145 (Step S145: “Yes”), the display processing module 304 
Switches to a display form causing an image to be displayed in 
the landscape display mode and by using the combined dis 
play (Step S150). Thereafter, the display processing module 
304 sets the value of the flag to “1” (Step S155) and process 
ing returns to Step S100. 
When determining that the value of the flag is not “0” at 

Step S145 (Step S145: “No”), the processing of the display 
processing module 304 returns to Step S100. 
When determining that the control angle is not within a 

range of 90 to 120 degrees (Step S140: “No”), the display 
processing module 304 determines whether or not the control 
angle is within a range of 150 to 180 degrees (Step S160). 
When determining that the control angle is within a range 

of 150 to 180 degrees (Step S160: “Yes”), the display pro 
cessing module 304 determines whether or not the value of 
the flag is “0” (Step S165). 
When determining that the value of the flag is not “0” at 

Step S165 (Step S165: “No”), the display processing module 
304 Switches to a display form causing an image to be dis 
played in the portrait display mode and by using the combined 
display (Step S170). Thereafter, the display processing mod 
ule 304 sets the value of the flag to “0” (Step S175) and 
processing returns to Step S100. 
When determining that the value of the flag is “0” at Step 

S165 (Step S165: “Yes”), the processing of the display pro 
cessing module 304 returns to Step S100. 
When determining that the control angle is not within a 

range of 150 to 180 degrees (Step S160: “No”), the process 
ing of the display processing module 304 returns to Step 
S1OO. 
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1.4 Modifications 
Explanation has been provided based on one embodiment 

of the present invention above, but the present invention is not 
limited in this way. For example, the following modifications 
are possible. 

(1) In the above embodiment, when the correction is per 
formed with respect to the angle 0.90 degrees are added to the 
angle 0, but the present invention is not limited in this way. 
When the correction is performed with respect to the angle 

0, 90 degrees may be subtracted from the angle 0. When such 
a modification is made, the correction module 303 handles 
angles within a range of -90 to 90 degrees. In particular, when 
the portable terminal is in the first form, the correction mod 
ule 303 handles angles within a range of -90 to 0 degrees. 

(2) In the above embodiment, the angle 0 detected by the 
tilt detecting module 301 is within a range of 0 to 90 degrees, 
but the present invention is not limited in this way. The angle 
0 may be within a range of 0 to 360 degrees or may be within 
a range of 0 to 180 degrees. 

For example, the following describes a modification made 
such that the angle detected is within a range of 0 to 360 
degrees. 

First, explanation is provided of Switching between display 
forms when the portable terminal is in the second form. When 
determining that the control angle is within a range of 90 to 
120 degrees and the value of the flag is “0”, the display 
processing module 304 Switches to a display form causing an 
image to be displayed in the landscape display mode and by 
using only the second display 500. When determining that the 
control angle is within a range of 150 to 180 degrees and the 
value of the flag is “1, the display processing module 304 
switches to a display form causing an image to be displayed in 
the portrait display mode and by using only the second dis 
play 500. When determining that the control angle is within a 
range of 180 to 210 degrees and the value of the flag is “1”, the 
display processing module 304 Switches to a display form 
causing an image to be displayed in the portrait display mode 
and by using only the second display 500. When determining 
that the control angle is within a range of 240 to 270 degrees 
and the value of the flag is “0”, the display processing module 
304 Switches to a display form causing an image to be dis 
played in the landscape display mode and by using only the 
second display 500. When determining that the control angle 
is within a range of 270 to 300 degrees and the value of the flag 
is “1”, the display processing module 304 switches to a dis 
play form causing an image to be displayed in the portrait 
display mode and by using only the second display 500. When 
determining that the control angle is within a range of 330 to 
360 degrees and the value of the flag is “0”, the display 
processing module 304 Switches to a display form causing an 
image to be displayed in the landscape display mode and by 
using only the second display 500. 

Next, explanation is provided of switching between dis 
play forms when the portable terminal is in the first form. 
When determining that the control angle is within a range of 
180 to 210 degrees and the value of the flag is “1”, the display 
processing module 304 Switches to a display form causing an 
image to be displayed in the portrait display mode and by 
using the combined display. When determining that the con 
trol angle is within a range of 240 to 270 degrees and the value 
of the flag is “0”, the display processing module 304 switches 
to a display form causing an image to be displayed in the 
landscape display mode and by using the combined display. 
When determining that the control angle is within a range of 
270 to 300 degrees and the value of the flag is “0”, the display 
processing module Switches to a display form causing an 
image to be displayed in the landscape display mode and by 
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using the combined display. When determining that the con 
trol angle is within a range of 330 to 360 degrees and the value 
of the flag is “1”, the display processing module 304 switches 
to a display form causing an image to be displayed in the 
landscape display mode and by using the combined display. 
When determining that the control angle is within a range of 
0 to 30 degrees and the value of the flag is “1, the display 
processing module 304 Switches to a display form causing an 
image to be displayed in the portrait display mode and by 
using the combined display. When determining that the con 
trol angle is within a range of 60 to 90 degrees and the value 
of the flag is “0”, the display processing module 304 switches 
to a display form causing an image to be displayed in the 
landscape display mode and by using the combined display. 

(3) In the above embodiment, the tilt detecting module 301 
is an acceleration sensor, but the present invention is not 
limited in this way. 
The tilt detecting module 301 may be a gyro sensor (an 

angular Velocity sensor). 
When the tilt detecting module 301 is a gyro sensor, the tilt 

detecting module 301 detects an angular velocity of the por 
table terminal and specifies a directional vector as the direc 
tion of the two-dimensional vector. The directional vector is 
specified by the angular Velocity and indicates a direction of 
one of a long side or a short side of the second display. The tilt 
detecting module also detects an angle 0, defined by an X 
component and a y component indicated by a directional 
vector that is also indicated by the angular Velocity. 

Further, the tilt detecting module 301 is not limited to an 
acceleration sensor or a gyro sensor, and may be any mecha 
nism that can detect a tilt of one side of the primary surface of 
the second display. 

(4) In the above embodiment, an image may be displayed 
with the same aspect ratio when the same image is displayed 
in the portrait display mode and the landscape display mode. 

Further, displaying of an image may be performed by 
enlarging or shrinking the image according to an aspect ratio 
of the display on which the image is to be displayed (i.e., the 
combined display or only the second display). 

(5) The correction performed in the first form may be 
carried out by an application program (AP) that carries out 
display processing of images, etc., or by middleware that 
mediates between an operating system (OS) and an AP. 
When middleware carries out the correction, an AP is noti 

fied of the result of the correction, and the AP determines how 
animage is to be displayed depending on the result that the AP 
receives. 

(6) In the above embodiment, the tilt detecting module 301 
detects a tilt of one short side of the second casing 120, or in 
other words a tilt of one short side of the second display 500, 
but the present invention is not limited in this way. 

The tilt detecting module 301 may detect a tilt of one long 
side of the second casing 120, or in other words a tilt of one 
long side of the second display 500. 

(7) In the above embodiment, explanation has been pro 
vided of an example where an image to be displayed is in the 
vector format. However, the present invention is not limited in 
this way. 
An image to be displayed may be in a bitmap format. 

Assume that the image to be displayed is in a bitmap format 
and information output from an external factor that performed 
an instruction to display the image indicates that the image is 
to be displayed by the portable terminal 100 in the second 
form in a portrait display mode. In this situation, in order to 
Switch to the landscape display mode, correction is performed 
based on the information received, so that the image is rotated 
by 90 degrees. 

5 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

12 
(8) In the above embodiment, the value used for the cor 

rection is 90 degrees, but the present invention is not limited 
in this way. The value used for the correction is not limited to 
90 degrees, and may be any value. 

(9) Each functional element in the above embodiment may 
realize a function thereof through cooperation with a proces 
sor included in the portable telephone 100. 

(10) In the above embodiment, explanation has been made 
while taking a portable telephone as an example of the por 
table terminal of the present invention, but the present inven 
tion is not limited in this way. The portable terminal of the 
present invention is not limited to being a portable telephone, 
and may be any device that is portable, such as a personal 
digital assistant (PDA), personal handy-phone system (PHS), 
music player, electronic book, game device, and personal 
computer. 

(11) A correction method pertaining to the present inven 
tion may be realized through the correction processing 
described in the embodiment (in particular, refer to the pro 
cedures involved in the correction processing illustrated in 
FIG. 7). 

(12) A program that describes a procedure of the tech 
niques explained in the above embodiment and modifications 
may be stored in a memory. A central processing unit (CPU) 
etc., may retrieve the program from the memory and execute 
the program, whereby the techniques described above may be 
realized. 

Further, a program that describes such a procedure of the 
techniques may be stored on recording media and thereby 
distributed. Furthermore, media on which such a program 
may be stored include external memories such as flash 
memory, USB memory, and an SD Card TM. 

(13) The above embodiment and modifications may be 
combined with one another. 

1.5 Supplement 
(1) One aspect of the present invention is a portable termi 

nal including a casing that includes a first display and a casing 
that includes a second display, comprising: a first detecting 
module configured to detect a form of the portable terminal, 
the form being the first form formed by the first display and 
the second display arranged so that a short side of the first 
display and a short side of the second display combine to form 
a long side of a combined display, or the second form formed 
by overlaying the casing that has the second display upon the 
casing that has the first display, in the first form displaying 
being performed on the combined display and in the second 
form displaying being performed on only the second display; 
a second detecting module configured to detect a tilt of one 
side of the second display; a correction module configured to, 
when the first form is detected by the first detecting module, 
correct a result of the detection by the second detecting mod 
ule; and a display processing module configured to, (i) when 
the first form is detected, display an image on the combined 
display using a first display form that is in accordance with a 
tilt indicated by a result of the correction by the correction 
module, in the first display form images being displayed 
according to an orientation of a long side and a short of the 
combined display, and (ii) when the second form is detected, 
display animage on the second display using a second display 
form that is in accordance with the tilt indicated by the result 
of the detection by the second detecting module, in the second 
display form images being displayed according to an orien 
tation of a long side and a short side of the second display. 

According to this configuration and with regard to a por 
table terminal that has two displays and is capable of using 
both displays in combination as one large display and ofusing 
only one display, the portable terminal can specify an orien 
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tation of the large display according to a detected orientation 
of one side of one of the two displays. This is due to the long 
and short sides of the combined display and the long and short 
sides of the second display being approximately 90 degrees 
out of alignment with each other. For example, if an orienta 
tion of the long side of the second display is corrected by 90 
degrees, the orientation after correction will match the orien 
tation of the long side of the combined display. Accordingly, 
by using the direction of the corrected two-dimensional vec 
tor, it is possible to perform displaying by using the combined 
display in the same way as displaying is performed by using 
only the second display, i.e. according to the orientation of a 
long and a short side of the second display. 

(2) In the portable terminal pertaining to one aspect of the 
present invention, the second detecting module, as the tilt of 
one side of the second display, may detect a direction of a 
two-dimensional vector at a primary Surface of the second 
display with respect to a directional vector. The correction 
module may rotate the two-dimensional vector and use a 
direction of the rotated two-dimensional vector as the result 
of the correction. The display processing module, when the 
first form is detected, may display an image using the first 
display form, which is in accordance with the direction of the 
rotated two-dimensional vector, and when the second form is 
detected, may display an image using the second display 
form, which is in accordance with the direction of the two 
dimensional vector. 

According to this configuration, the portable terminal can 
easily specify an orientation of a side of the primary Surface of 
the second display by using the two-dimensional vector. 

(3) In the portable terminal pertaining to one aspect of the 
present invention, the display processing module may rotate 
an image to be displayed by 90 degrees when an angle of the 
two-dimensional vector is within a predetermined range, and 
may display the rotated image by using the combined display 
when the first detecting module detects that the portable ter 
minal is in the first form, and may display the rotated image by 
using the second display when the first detecting module 
detects that the portable terminal is in the second form. 

According to this configuration, the portable terminal dis 
plays an image to be displayed by rotating the image accord 
ing to the angle derived from the two-dimensional vector. 
Thus, the portable terminal can display an image in a form 
that is easy to view for a user, regardless of an orientation of 
the second display or the combined display. 

(4) In the portable terminal pertaining to one aspect of the 
present invention, the predetermined range may be a range of 
at least 60 degrees and at most 90 degrees. 

According to this configuration, the portable terminal may, 
for example, rotate an image to be displayed by 90 degrees 
when the angle derived from the two-dimensional vector is 
within a range of 60 to 90 degrees. This means that when the 
angle derived from the two-dimensional vector is within the 
range, the portable terminal can determine that the vertical/ 
horizontal relationship of the long/short sides of the display 
has been inverted, and can therefore display the image in a 
form that is easy to view for a user. 

(5) In the portable terminal pertaining to one aspect of the 
present invention, as illustrated by FIGS. 9A, 9B, 10A and 
10B, the display processing module may maintain an aspect 
ratio of an image when displaying the image by rotating the 
image. 

According to this configuration, the portable terminal can 
display an image without changing an aspect ratio of the 
image and thereby prevent blurring of hues, loss of detail, 
etc., that can result when scaling the image. 
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(6) In the portable terminal pertaining to one aspect of the 

present invention, the second detecting module may be an 
acceleration sensor, the directional vector indicating a verti 
cal direction from the portable terminal, and the two-dimen 
sional vector being a vector obtained by projecting the direc 
tional vector onto the primary Surface of the second display. 
Or the second detecting module may be a gyro sensor, 

detecting an angular Velocity of the portable terminal and 
specifying a directional vector as the direction of the two 
dimensional vector, the directional vector being specified by 
the angular Velocity and indicating a direction of one of a long 
side or a short side of the second display. 

According to this configuration the portable terminal 
detects an orientation of the second display by using different 
types of sensors. 
The present invention is usable in a portable terminal that is 

transformable between two forms, a form where images etc. 
are displayed on the first display and the second display lined 
up as a large display, and a form where images etc. are 
displayed on only the second display. 

REFERENCE SIGNS LIST 

100 portable telephone 
110 first casing 
120 second casing 
121 speaker 
122 microphone 
130 arm 
301 tilt detecting module 
302 form detecting module 
303 correction module 
304 display processing module 
400 first display 
500 second display 

The invention claimed is: 
1. A portable terminal including a casing that includes a 

first display and a casing that includes a second display, 
comprising: 

a first detecting module configured to detect a form of the 
portable terminal, the form being a first form formed by 
the first display and the second display arranged so that 
a short side of the first display and a short side of the 
second display combine to form a long side of a com 
bined display, or a second form formed by overlaying the 
casing that includes the second display upon the casing 
that includes the first display, in the first form displaying 
being performed on the combined display and in the 
second form displaying being performed on the second 
display; 

a second detecting module configured to detect a tilt of one 
side of the second display, wherein the second detecting 
module, as the tilt of one side of the second display, 
detects a direction of a two-dimensional vector at a 
primary Surface of the second display with respect to a 
directional vector; 

a correction module configured to, when the first form is 
detected by the first detecting module, correct a result of 
the detection by the second detecting module; 

a display processing module configured to, 
when the first form is detected, display an image on the 

combined display using a first display form that is in 
accordance with a tilt indicated by a result of the correc 
tion by the correction module, in the first display form 
images being displayed according to an orientation of a 
long side and a short side of the combined display, and 
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when the second form is detected, display an image on the 
second display using a second display form that is in 
accordance with the tilt indicated by the result of the 
detection by the second detecting module, in the second 

16 
7. A display method, which is used in a portable terminal 

including a casing that includes a first display and a casing 
that includes a second display, the portable terminal including 
a first detecting unit, a second detecting unit, a correction unit, 

display form images being displayed according to an 5 and a display processing unit, the display method comprising: 
orientation of a long side and a short side of the second 
display; 

wherein the correction module rotates the two-dimensional 
vector and uses a direction of the rotated two-dimen 
sional vector as the result of the correction, and 

the display processing module, when the first form is 
detected, displays an image using the first display form, 
which is in accordance with the direction of the rotated 
two-dimensional vector, and when the second form is 
detected, displays an image using the second display 
form, which is in accordance with the direction of the 
two-dimensional vector. 

2. The portable terminal of claim 1, wherein the display 
processing module rotates an image to be displayed by 90 
degrees when an angle of the two-dimensional vector is 
within a predetermined range, and displays the rotated image 
by using the combined display when the first detecting mod 
ule detects that the portable terminal is in the first form, and 
displays the rotated image by using the second display when 
the first detecting module detects that the portable terminal is 
in the second form. 

3. The portable terminal of claim 2, wherein the predeter 
mined range is a range of at least 60 degrees and at most 90 
degrees. 

4. The portable terminal of claim 3, wherein the display 
processing module maintains an aspect ratio of an image 
when rotating an image and displaying the rotated image. 

5. The portable terminal of claim 1, wherein the second 
detecting module is an acceleration sensor, the directional 
vector indicates a vertical direction from the portable termi 
nal, and the two-dimensional vector is a vector obtained by 
projecting the directional vector onto the primary Surface of 
the second display. 

6. The portable terminal of claim 1, wherein the second 
detecting module is a gyro sensor, and the second detecting 
module detects an angular velocity of the portable terminal 
and specifies a directional vector as the direction of the two 
dimensional vector, the directional vector being specified by 
the angular Velocity and indicating a direction of one of a long 
side or a short side of the second display. 
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a first detecting step, by the first detecting unit, of detecting 
a form of the portable terminal, the form being a first 
form formed by the first display and the second display 
arranged so that a short side of the first display and a 
short side of the second display combine to form a long 
side of a combined display, or a second form formed by 
overlaying the casing that includes the second display 
upon the casing that includes the first display, in the first 
form displaying being performed on the combined dis 
play and in the second form displaying being performed 
on the second display; 

a second detecting step, by the second detecting unit, of 
detecting, as a tilt of one side of the second display, a 
direction of a two-dimensional vector at a primary Sur 
face of the second display with respect to a directional 
vector; 

a correction step, by the correction unit, of correcting a 
result of the detection by the second detecting module, 
when the first form is detected by the first detecting 
module, the correction step comprising rotating the two 
dimensional vector and using a direction of the rotated 
two-dimensional vector as a result of the correction; and 

a display processing step, by the display processing unit, of 
displaying, when the first form is detected, an image on 
the combined display using a first display form that is in 
accordance with the direction of the rotated two-dimen 
sional vector as a result of the correction by the correc 
tion module, in the first display form images being dis 
played according to an orientation of a long side and a 
short side of the combined display, and 

displaying, when the second form is detected, an image on 
the second display using a second display form that is in 
accordance with the direction of the two-dimensional 
vector which is the result of the detection by the second 
detecting module, in the second display form images 
being displayed according to an orientation of a long 
side and a short side of the second display. 
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